Protection by Neostigmine and Atropine Against Brain and Liver Injury Induced by Acute Malathion Exposure.
We examined the effect of treatment with neostigmine alone or with atropine on brain oxidative stress and on brain and liver tissue damage following acute malathion toxicity. Rats were intraperitoneally treated with malathion 150 mg/kg along with neostigmine (200 or 400 μg/kg) or neostigmine (200 μg/kg) + atropine (1 mg/kg) and euthanized 4 h later. Results indicated that compared with the saline group, malathion resulted in (i) higher brain malondialdehyde (MDA) and nitric oxide (46.4% and 86.2%); (ii) decreased brain reduced glutathione (GSH) (67.6%); (iii) decreased brain paraoxonase-1 (PON1), acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) activities (31.2%, 21.6% and 60%); (iv) decreased brain glucose (-38.1%); (v) neuronal degeneration in cortex and hippocampus and markedly increased glial fibrillary acidic protein (GFAP) immunostaining in the hippocampus; (v) hydropic and fatty degeneration in liver. Rats treated with malathion along with neostigmine or neostigmine + atropine showed no change in brain MDA but decreased nitric oxide (-34.2%-48%). GSH increased after neostigmine 200 μg/kg or neostigmine + atropine (35.8% and 41%). PON1 activity increased (42%-35.2%) and glucose concentrations increased (91.5%-81.5%) by 400 μg/kg neostigmine or neostigmine + atropine. Brain AChE activity remained unchanged but BChE activity showed 18.3% increment after 400 μg/kg neostigmine. Rats treated with 400 μg/kg neostigmine or neostigmine + atropine had normal neuronal appearance in cortex and hippocampus and weak GFAP expression in hippocampus. Liver damage was prevented by neostigmine + atropine. These results suggest that treatment with neostigmine + atropine afforded protection against the deleterious effects of acute malathion on the brain and liver.